Introduction
. Since the flux measurements taken at multiple locations include differences due to different techniques and/or instruments in addition to the true site induced difference, it is important to identify the instrument related variability in the data pool.
One approach to identify the relative instrument error is to bring all the Table 1 gives the type of instruments (radiation and latent heat flux) used by all host stations. The rover system, operated by Kansas State University, was moved to most of these sites with one at a time when the host system was in operation. The days when the rover visited each site and the days selected for the comparison are also shown in Table 1 .
The rover system used the Bowen ratio (BR) technique.
A Radiation Energy
Balance Systems (REBS)* double-dome net radiometer (model Q*4) was used to measure net radiation ( Rnrove r ). It was calibrated against a transfer standard using the shading technique during the season, along with several other radiometers used in FIFE as listed in Table 2 (Kanemasu, 1988) . Bowen ratio (Brover ) was determined by an AZET portable system (Gay and Greenberg, 1985) . Because of the short time period for which the rover visited a site prevented obtaining representative measurements of soil heat flux by the rover, it was agreed that the rover would use the soil heat flux data measured by the host ( Ghost ). 
The rover system was always positioned within a few meters of distance from the host equipment at each site. It was run continuously to get at least 24 hours of good data when both the host and the rover equipment were functioning properly and the sky was reasonably clear. After the experiment, it was found that the REBS Q*4 radiometer had different sensitivities to the longwave and shortwave radiation, and therefore gave values that were too high during the day and too low at night. The manufacturer suggested that the data collected with the Q*4 radiometer be corrected by using the following adjustments (personal communication with REBS):
For positive radiation (daytime):
For negative radiation (night time):
Here, Rn m represents the uncorrected net radiation measurements, whereas Rn represents the corrected net radiation values which are used for the comparisons reported here. All radiation data collected with the REBS Q*4, both rover and host, have been adjusted according to equations (2) and (3).
Results

and Discussion
The length of time when the rover was located at the host varied from site to Table 1 The values of slopes, intercepts and R squares for net radiation ( Rn > 0, Rn < 0 ) are given in Table 3 and the results for Bowen ratio and latent heat flux are given in Table 4 . The D-W statistics (Durbin and Watson, 1951) were calculated for each data set to examine the auto-correlation of errors; these results indicate that auto-correlation was significant in only a few cases. Therefore, the regression comparison results are valid. In addition, the average difference of the two systems and the percentage error with respect to integrated value were also listed in Tables 3 and 4 . (Table  3) . However, the analysis of variance indicates the effect of radiometer type on ARn is highly significant.
Better agreement, for both day and night, between rover and host at sites radiation, all the intercepts were less than 7 Wm "2. From Tables 5 and 6 we can see that the mean difference between the rover and hosts of the 9 sites was only -4.6
Wm "2 with a standard error of 2.03 for positive radiation, and less than 1 Wm "2 for negative radiation.
Compared to the hosts using Swissteco net radiometer, the rover (REBS)
gives higher Rn values during the day with negative intercepts significantly different from zero (except at site 24(6912-BRW)). The average difference (Rnrove r -Rnhost ) for this group was 10.2 Wm "2 with a standard error of 2.49 (Table 5) for daytime (positive) radiation, and 13.6 Wm "2 with a standard error of 0.88 (Table 6 ) for nighttime (negative) radiation. The hypothesis that mean difference is zero is rejected at 0.1% for both day and night periods from the T-test. The greater absolute difference at night may indicate differences in sensitivities to short and long wave radiation between the two types of radiometers.
The net radiation obtained by measuring the 4 components at site 02(1916-BRS) was very similar to that measured by the rover REBS Q*4. Although the intercept from the regression was -27.8 Wm 2 for daytime and -14.9 Wm "2 for night, the average ARn was negligible for both cases (see Table 3 ). At site 38(1478-BRS), in which Rn was also determined from the 4 directional components, the host gave slightly higher net radiation during the day compared to the rover. The average difference was close to -20 Wm "2 (-5.7%). For negative radiation, nRn was only -3.3
Wm "2. The mean of Rnrove r -Rnhost for both 4-component sites was -8.8 Wm "2 (standard error=4.35) for positive radiation; this is significantly different from zero at the 5% level (Table 5) . For negative radiation, the mean difference was -1.5
Wm "2 ( Table 6 ).
The Didcot radiometer exhibits higher net radiation values than the REBS at site 26(8739-ECB) with an average ARn of -18.1 Wm "2 (-4.8%) during the positive radiation period. For the negative radiation period, the Didcot measured less negative radiation than the REBS with average ARn being -27.4 Wm "2 (48.8%).
Again, the greater nighttime _Rn may suggest differences in sensitivities to longwave and shortwave between the two radiometers.
The Thornthwaite at site 30(4268-ECG) gives almost the same average radiation as the REBS rover for both positive and negative radiation (see Tables 3,   5 , 6). However, the linear regression analysis shows a very significant intercept of -27.6 Wm 2 for positive radiation and -16.6 Wm 2 for negative radiation. The host radiation values are slightly higher when Rn is greater than 400 Wm "2 but a little lower when Rn<300 Wm "2, in conjunction with the rover measurements (Fig. ld) . Several types of Bowen ratio systems were used (see Table 1 ): 1) the AZET system (Gay and Greenberg, 1985) (Table 4 ). Fig. 2 shows some scatter when the host/3 is compared to the rover 8. Significant instrument effects on flrover "Bhost was detected from analysis of variance (Table 7) .
Again, there is better agreement between the rover and the host when the 
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The comparison between the AZET rover and the Dew-10 systems was more complicated, as shown by the scatter in Fig. 2c . Relative to the rover, the Bowen ratios was systematically lower at site 2, shifting between high and low at site 32(4268-BRK) and a little higher at site 38(1478-BRS). The overall comparisons between the rover _.E and host _.E are in good agreement considering the varieties of instruments involved. The slopes in the linear regression varied from 0.8838 to 1.3344, except for site 28(6943-ECW), at which comparisons were made during a period of low kE (IFC4). The mean A_E (_.Erove r -_.Ehost ) varied from -23.5 Wm "2 (9.7%) to 65.9 Wm "2 (-18.7%), for most sites it was less than 30 Wm "2 or 10% of full scale (see Table 4 The hypotheses that the mean is zero was rejected at the 0.01% level (Table 8 ). This is evident in Fig. 3b . For the most part, data from these sites are above the 1:1 line. The higher host latent heat fluxes arise from the lower host Bowen ratio as discussed earlier.
For sites using the component method for obtaining net radiation and the CSI Dew-10 apparatus for obtaining Bowen ratio (sites 02(1916-BRS) and 38(1478-BRS)), the host _.E's are slightly higher at site 02(1916-BRS) (average XErove rXEhost being 10.3 Wm "2 or -4.6%) but slightly lower at site 38(1478-BRS) (average AXE being -6.5 Wm 2 or 2.7%), compared to the rover XE. The grand mean AXE of the this group is -1.9 Wm "2 (standard error 4.13) and is not statistically different from zero.
At site 32(4268-BRK) the radiometer used was the same as the rover whereas the Bowen ratios were based on the Dew-10. The rover XE's are slightly lower than the host XE's with a average difference of 8. In general, the rover inter-comparison provide a useful reference against which the spatial variabilities of the fluxes can be examined. Fig. 1 . Comparison of host net radiation (Y-axis) and rover net radiation (X-axis) at the FIFE sites. 
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